In the course of our search for neuroprotective agents of microbial origin against kainateinduced neurotoxicity, we have succeeded in the isolation of two new bicyclohexapeptides, neuroprotectins A and B, together with a known compound, complestatin, from the fermentation broth of Streptomyces sp. Q27107. They are closely related in structure to complestatin and possess an oxindolylalanine moiety in place of the tryptophan residue present in complestatin.
In the preceding paper1}, wedescribed the fermentation, isolation, physico-chemical properties and neuronal cell protecting activity of neuroprotectins A (1) and B (2, Fig. 1 ), which were isolated from the culture broth of Streptomyces sp. Q27107. Neuroprotectins A and B completely protected the primary cultured chick telencephalic cells from glutamate-and kainate-induced neurotoxicities.
Compounds 1 and 2 possess an oxindolylalanine moiety in their structure, which is different from those of complestatin2) and chloropeptin3'4), an artefact formed by acid treatment of complestatin. In this paper, we report the structure elucidation of 1 and 2.
Results and Discussion
Structure Determination Structure of Neuroprotectin A (1) suggested that the partial units B and D should be bridged by an ethereal linkage as shownin the cases of complestatin and kistamicins8). Finally, the remaining subunit G was deduced to be connected to the amide carbonyl carbon at 163.4ppm. The structure of 1 was quite similar to that of complestatin, the difference being that tryptophan in complestatin was replaced with /J-3-oxindolylalanine in 1.
Structure of Neuroprotectin B (2)
The physico-chemical properties and I1H NMRspectrum of 2 were very similar to those of neuroprotectin A and complestatin. 2, however, had an additional oxygen atom than 1. The structure of2 was also assigned on the basis of the NMR spectral analysis. In the }H NMR spectra measured in DMSO-<i6 (Table 2) , 2 showed one additional exchangeable proton at 6.21 ppm in addition to 9 hydroxyl or amide protons found in 1. Other lH signals were well matched to those of 1. The 13C NMRand DEPTspectra of 2 were very similar to those of 1 except that an oxygenated quaternary carbon at 7^,4ppm in 2 replaced a methine carbon (C-3 of F) at 43.8ppm in 1. Further structural NMRspectra were measured on a JEOL JNM-A500spectrometer, with *H NMRat 500 MHzand with l3C NMRat 125 MHz.Chemical shifts are given in ppmusing TMSas an internal standard. aProton resonance integration, multiplicity and coupling constants (J=Hz) in parenthesis.
assignments of 2 were carried out by DQF-COSY and HMBC experiments, which established the seven partial structures (Fig. 5) . Comparison of the partial structures in 1 and 2 revealed that the oxindole moiety for partial unit F in 6.21 ppm to oxindole carbons at 178.4, 125.9 and 75.4ppm. The stereochemistries of complestatin and chloropeptin, a derivative formed by acid treatment of complestatin had been determined by NMR spectral analysis of an acid hydrolysate of complestatin and conformational analysis through molecular dynamics calculations and Monte Carlo techniques9). The *H and 13C NMRchemical shifts of 1 and 2 were almost identical to those of complestatin and chloropeptin, except for the indolyl moiety characteristic to 1 and 2. Isolation of complestatin from the cultural broth of neuroprotectins-producing strain Q27107 strongly suggested stereochemical and conformational identity of these compounds. The stereochemistry of C-3 of the oxindole moiety in neuroprotectins remains to be determined.
